AT1 angiotensin II receptor inhibition in pacing-induced heart failure: effects on left ventricular performance and regional blood flow patterns.
AT1 angiotensin II (AT1 Ang II) receptor activation has been shown to cause increased vascular resistance in the systemic (SVR), pulmonary (PVR), and coronary vasculature which may be of particular importance in the setting of congestive heart failure (CHF). The overall goal of this study was to examine the effects of acute AT1 Ang II receptor inhibition on left ventricular (LV) pump function, systemic hemodynamics, and regional blood flow patterns in the normal state and with CHF, both at rest and with treadmill-induced exercise. Pigs (25 kg) were instrumented to measure cardiac output (CO), SVR, and PVR, and LV myocardial blood flow distribution in the conscious state and were assigned to one of two groups: (1) pacing-induced CHF (240 bpm for 3 weeks, n = 6) or (2) sham controls (n = 5). Measurements were obtained at rest and after treadmill exercise (15 degrees for 10 minutes). Studies were repeated 30 minutes after intravenous infusion of a low (1.1 mg/kg) or high (125 mg/kg) dose of the AT1 Ang II antagonist, valsartan. The low dose of valsartan reduced the Ang II pressor response by approximately 50% but had a minimal effect on arterial pressure, whereas the high dose eliminated the Ang II pressor response and reduced resting blood pressure by approximately 20%. With CHF, CO was reduced at rest (2.5+/-0.2 v 3.9+/-0.1 L/min) and with exercise (6.4+/-0.5 v 7.8+/-0.5 L/min) compared with controls (P < .05). Valsartan at the low and high dose increased resting CO by 28% in the control and CHF groups, but did not affect CO with exercise. Resting SVR in the CHF group was higher than controls (2,479+/-222 v 1,877+/-65 dyne x s x cm(-5), P < .05), but SVR fell to a similar degree with exercise (1,043+/-98 v 1,000+/-77 dyne x s x cm(-5)). The low and high dose of valsartan reduced resting SVR by more than 30% in both the control and CHF groups. PVR was increased by more than twofold in the CHF group at rest. The high dose of valsartan reduced resting PVR with CHF, but had no further effect with exercise. LV myocardial blood flow was reduced with pacing CHF, particularly with exercise. With exercise and CHF, a low or high dose of valsartan reduced coronary vascular resistance, but LV myocardial blood flow remained reduced from normal values. Heightened AT1 Ang II receptor activity occurred in this model of CHF, which contributed to alterations in systemic hemodynamics and vascular resistive properties. By using a low dose of a selective AT1 Ang II receptor antagonist reduced SVR, PVR, and coronary vascular resistive properties and therefore may provide beneficial effects in a setting of CHF.